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Description 

This invention relates to new therapeutically useful xanthine derivatives, to processes for their preparation 
and pharmaceutical compositions containing them. 
5 It is known that cyclic adenosine monophosphate (AMP, a cyclic nucleotide) is an important mediator of 

cellular function, and when its intracellular concentration is Increased eg. via adenylate cyclase stimulation, 
effects such as smooth muscle relaxation, cardiac stimulation and inhibition of secretory cells are provoked. 

The phosphodiesterases (PDE) are the enzymes responsible for the destruction of cyclic nucleotides and 
like stimulants of nucleotide cyclases, PDE inhibitors also increase levels of cyclic AMP and are effective as 
10 bronchodilators, vasodilators, cardiac stimulants, etc. 

Many xanthine derivatives, such as theophylline, have been described as PDE inhibitors, however, its lack 
of selectivity against the different types of PDE is be one reason for the undesirable side effect profile seen 
with theophylline in man. 

There are currently known to be at least 7 different types of PDE enzymes. Inhibition of PDE III (a cyclic 
15 guanosine monophosphate inhibited, high affinity cyclic adenosine monophosphate enzyme, see Reeves et 
al., 1987. Biochem J. 241, 535) increases intracellular cyclic adenosine monophosphate concentrations and 
effects include a specific cardiac stimulation. Selective inhibition of PDE IV, (a particular cyclic AMP phospho- 
diesterase, see Reeves et al. 1 987) on the other hand increases intracellular cyclic adenosine monophosphate 
concentrations and produces responses associated with these increases but without directly producing cardiac 
20 stimulation. Thus selective PDE IV inhibitors are useful in the treatment of diseases in which the production 
of cardiac stimulation is not appropiate (eg. asthma). 

We have now unexpectedly found that xanthine derivatives with a substituted phenyl group in position 3 
and a 3-6 carbon atom chain in position 1, potently inhibit type IV-PDE and are much weaker at inhibiting the 
type III enzyme, and for this reason they are useful in the treatment of disease without directly producing car- 



25 diac stimulation. 

The new xanthine derivatives of the present invention are accordingly those compounds of the general 
formula: 




wherein R1 represents a straight or branched chain alkyl, alkenyl or alkynyl group containing from 3 to 6 (pre- 
45 ferably 3 or 4) carbon atoms, and R2 and R3 each represent hydrogen or halogen or a methyl, methoxy, nitro 

or trif luoromethyl group or R2 and R3 form together a methylenedioxy or ethylenedioxy group; with the proviso 

that R2 and R3 are not both hydrogen, and pharmacologically acceptable salts thereof formed with an alkali 

metal base or a nitrogen-containing organic base. 

Preferred compounds of general formula I are those wherein R1 a straight chain alkyl group or those 
so wherein R 1 represents a n- or isopropyl, n-,iso or tert-butyl or n-hexyl group, R2 and R3 which may be the same 

or different represent hydrogen or halogen e.g. F, CI or Br, or a methoxy group or R 2 and R 3 together represent 

methylenedioxy. Of outstanding interest are 

1-n-propyl-3-(4-chlorophenyl)-xanthine, 

1-n-propyl-3-(3,4-dicholorophenyl)-xanthine, 
55 1-n-butyl-3-(3-nitrophenyl)-xanthine, 

1-n-butyl-3-(3-methoxyphenyl)-xanthine, and 

1-n-hexyl-3-(3,4-methylenedioxy phenyl)-xanthine. 

According to a further feature of the present invention, the xanthine derivatives of general formula I can 
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be prepared from the corresponding 6-aminouracil of the general formula: 



5 



10 



15 




II 



(wherein R1, R2 and R3 are as hereinbefore defined) by nitrosation, preferably with sodium nitrite and formic 
20 acid in an excess of formamide, preferably at a temperature of 40°C to 80°C. In the reaction, the corresponding 
5-nitroso derivative of general formula III is first formed in the reaction mixture: 




(wherein R1, R2 and R3 are as hereinbefore defined). 
40 A reducing agent such as sodium dithionite is then slowly added to the reaction mixture, preferably at a 
temperature of 90°C to 120°C. This reduces the 5-nitroso group to give the corresponding 5,6-diamino deriv- 
ative of general formula IV: 
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(wherein R1, R2 and R3 are as hereinbefore defined) which afterwards reacts with the formamide, usually at 
a temperature of 170°C to 190°C to give the xanthine derivative of general formula I which is then isolated in 
manner known per se. 

By the term "methods known perse" as used in this specification and accompanying claims is meant meth- 
5 ods heretofore or used or described in the literature. 

An excess of formic acid must be used in the reaction with the 6-aminouracii derivative II and sodium nitrite, 
and preferably, at least two moles of formic acid are employed per mole of 6-aminouracil derivative. 

Although componds III and IV that are succesively formed during the process can be isolated, the prep- 
aration of xanthine derivatives of general formula I is prefereably carried out in a single step without isolation 
10 of the intermediate compounds III and IV. 

The 6-aminouracil derivatives of general formula II can be prepared from the corresponding N,N'-disub- 
stituted urea by methods known perse, e.g. V. Papesch and E.F. Schroeder, J. Org. Chem., 16 1879-90 (1951). 

The xanthine derivatives of general formula I obtained by the processes described above, can be purified 
by application of methods known per se, for example by recrystail ization from an organic solvent, e. g. metha- 
15 nol, ethanol, isopropanol, tetrahydrofuran, dioxan or ethyl acetate. 

The xanthine derivatives of general formula I may be converted into pharmacologically-acceptable salts 
with alkali metals or nitrogen-containing organic bases whose salts are formed by reaction of the compounds 
of general formula I with an alkali metal hydroxide or a nitrogen containing organic base using, for example, 
water, methanol or ethanol as a solvent at a temperature between 40° and 100°C. 
20 The test used to detect PDE IV inhibitory potency and selectivity is based on observations reported by 
Gristwood and Owen (Effects of rolipram on guinea-pig ventricles in vitro: Evidence of an unexpected syner- 
gism with SK&F 94120. Br. J. Pharmacol., 87, 91 P., 1985) that in isolated guinea-pig ventricles, selective PDE 
III inhibitors (eg. SK&F 94120) produce a positive inotropic response whereas selective PDE IV inhibitors (eg. 
rolipram) have no effect. There is, however, a synergistic interaction between selective PDE III and PDE IV 
25 inhibitors in guinea-pig ventricle. Pre-treatment of guinea-pig ventricle with a concentration of a PDE III inhibitor 
(eg. amrinone) will thus sensitise the preparation to PDE IV inhibitors which, when subsequently administered, 
will produce a positive inotropic response. f < 1 

The test proceedure is as follows: male guinea-pigs of weight 400-600 g were killed, their hearts were re- 
moved and 2 ventricular preparations (ca 1 cm x 1 mm) cut from the right side. There were then mounted in 
30 organ baths containing modified Krebs-Henseleit solution of the following composition (mM): NaC1 118; NaH- 
C03 25; Glucose 1 1 ; KCI 5.4; CaCI2 2.5; NaH2 P04 1 .2 and MgCI2 0.8. 

The physiological buffer was maintained at 37°C and continually aerated with 95% 02 / 5% C02 v/v. 
The preparations were placed under 1 g resting tension and electrically stimulated to contract at 1 Hz whilst 
force of contraction was measured using an isometric force transducer. 
35 Preparations were equilibrated for 60 minutes during which they were washed every 15 minutes with fresh 
buffer. 

A concentration of a selective PDE III inhibitor (eg. amrinone) (producing about a 1 00% increase in devel- 
oped tension) was then added to the organ bath of one preparation in order to sensitize it to PDE IV inhibitors. 
The other was left untreated (to detect PDE III inhibitory activity) and 10 minutes later compounds under test 
40 were added to the organ baths in increasing concentrations and responses in both preparations measured as 
percentage increases in developed tension. Concentrations causing a 50% increase (EC50) were calculated. 
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TABLE 1 



Guinea-Pig Non- Guinea-Pig 
Sensitized right Sensitized right 

Compound ventricle strips ventricle strips 
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in Table 2 





Compound A is l-methyl-3-phenylxanthine, a known 
compound . 

Compound B is l-propyl-3-phenyl-8-methylxanthine, 
a known compound. 



As can be seen in Table 1 the new xanthine derivatives of the present invention are more active and se- 
40 lective for PDE IV relative to PDE III than the xanthine derivative in which R1 and R3 are methyl groups (ie. 
theophylline) and are more active for PDE IV than the derivatives in which R 3 is an unsubstituted phenyl group 
(compounds A and B). 

The compounds of this invention are bronchodilators and have anti-inflammatory and anti-allergic activities 
and are therefore of use in combatting allergic/inflammatory diseases such as asthma (reversible obstructure 
45 airways disease). 

The compounds of this invention also have vasodilator activity and are therefore of value in combatting 
angina, hypertension, congestive heart failure and multi infarct dementia. In addition the compounds are of 
use in combatting such other conditions wherein inhibition of PDE type IV is thought to be beneficial, such as 
depression, impaired cognition, rheumatic and other inflammatory diseases, stroke, heterograft rejection and 

so other immune related diseases. 

Also induded within the scope of the present invention are pharmaceutical compositions which comprise, 
as active ingredient, at least one compound of general formula I, or a pharmacologically-acceptable salt thereof 
as hereinbefore mentioned, in association with a pharmaceutical^ acceptable carrier or diluent Preferably the 
compositions are made up in a form suitable for oral, aerosol, rectal or parenteral administration. 

55 The pharmaceutically-acceptable carriers or diluents which are admixed with the active compound or com- 

pounds or salts of such compounds to form the compositions of this invention are well known per se and the 
actual excipients used depend inter alia on the intended method of administration of the compositions. Com- 
positions of this invention are preferably adapted for administration per os. In this case, the compositions for 
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oral administration may take the form of tablets, capsules, lozenges or effervescent granules or liquid prepa- 
rations such as a elixirs, syrups or suspensions, all containing one or more compounds of the invention, such 
preparations may be made by methods well known in the art 

The diluents which may be used in the preparation of the compositions include those liquid and solid dOu- 

5 ents which are compatible with the active ingredient, together with colouring of flavouring agents if desired. 
Tablets or capsules may conveniently contain between 1 and 50 mg and preferably from 5 to 30 mg of active 
ingredient or the equivalent amount of a pharmacologically-acceptable salt thereof. The compounds may also 
be incorporated into pellets coated with appropiate natural or synthetic polymers known in the art to produce 
sustained release characteristics or incorporated with polymers into tablet form to produce the same charac- 

10 teristics. 

The liquid compositions adapted for oral use may be in the form of solutions, suspensions or aerosols. 
The solutions may be aqueous or aqueous-alcoholic solutions of a soluble compound or salt thereof in asso- 
ciation with, for example, sucrose or sorbitol to form a syrup. The suspensions may comprise an insoluble or 
microencapsulated form of an active compound of the invention in association with water and other acceptable 
15 solvents together with a suspending agent or flavouring agent 

Compositions for oral aerosol administration may be in the form of solutions, suspensions or micronized 
powder, contained in an appropiate inhaler. 

Compositions for parenteral injection may be prepared from soluble compounds or salts, which may or may 
not be freeze-dried and which may be dissolved in water or an appropriate parenteral injection fluid. 
20 In human therapy, the doses of the xanthine derivatives depend on the desired effect and duration of the 
treatment; adult doses are generally between 1 mg and 100 mg per day. In general the physician will decide 
the posology taking into account the age and weight intrinsic to the patient being treated. 

The following examples illustrate the invention. 

25 EXAMPLE 1 

A mixture of 1-(4-chlorophenyl)-3-n-propyl-6-aminouracil (28.0 g; 0.1 mole), formic acid (15.1 ml; 0.4 mo- 
les) and sodium nitrite (Tg; Oil mole) in formamide (600 ml) was heated to 60°C for 1 0 minutes. The temperature ■* 
was then increased to ; 1 00?C and sodium dit hionite (2.3 g; 0.01 3 moles) was added over a period of 1 0 minutes. nt * 

30 After addition, the temperature was increased to 190°C, mantained for 30 minutes and the reaction mixture 
was cooled and extracted with chloroform. The organic solution was extracted with 2N sodium hydroxide aqu- 
eous solution, washed with diethyl ether, acidified with 2N hydrochloric acid aqueous solution and extracted 
with chloroform. The organic extracts were washed with water, dried (Na2S04) and the solvent was removed 
in vacuo to give 1-n-propyl-3-(4-chlorophenyl)-xanthine (19.5 g; yield 64.3%). After recrystallization from 90% * 

35 ethanol, the melting point is 233-234 °C. 

The xanthine derivatives of general formula I included in Table 2 were prepared according to the process 
disclosed in this example 1 but with appropriate substitution on the 6-amino uracil reactant. 
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TABLE 2 ( Continued) 
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The following Examples illustrate pharmaceutical compositions according the invention. 
EXAMPLE 2 

100,000 capsules each containing 20 mg of 1-n-propyl-3-(4-chloro- or 3,4-dichlorophenyl)-xanthine (active 
ingredient) were prepared from the following formulation: 



|-n-propyl-3-(4-chloro- or 3 , 4-dichlorophenyl) - 



xanthine 2 kg 

Lactose monohydrate 11.7 kg 

Corn starch 1 kg 

Colloidal silicon dioxide 0.1 kg 

Magnesium stearate 0.2 kg 



Procedure 

The above ingredients were sieved through a 60-mesh sieve, then mixed in a suitable mixer and filled into 
100,000 gelatine capsules. 

EXAMPLE 3 



1000 bottles of suspension (capacity 150 ml) each containing 150 mg of 1-n-butyl-3-(3-nitrophenyl)-xan- 
thine were prepared as follows: 
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l-n-butyl-3-(3-nitrophenyl) -xanthine 150 g 

microcrystalline cellulose 1,500 g 

sodium carboxymethycellulose 900 g 

70% sorbitol aqueous solution 33,000 g 

glycerine 4,500 g 

polysorbate 80 400 g 

sodium methyl p-hydroxybenzoate 240 g 

sodium propyl p-hydroxybenzoate 60 g 

anti-foam silicone 150 g 

15 sodium saccharin 300 g 
flavouring q.s. 

demineralised water q.s. 150 litres 
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Procedure 



To a solution of the sodium methyl p-hydroxybenzoate, sodium propyl p-hydroxybenzoate and sodium sac- 
charin in 30 litres of demineralised water, a wetmilled suspension of the sodium carboxymethycellulose in gly- 
25 cerine was added. After stirring for 1 hour, a suspension of the microcrystalline cellulose in 60 litres of demin- 
eralised water was added and then the sorbitol solution, polysorbate 80, 1-n-butyi-3-(3-nitrophenyl)-xanthine is * a & 
and fjavouring were successively added with stirring. The volume of the mixture was adjusted to 125 litres with + oqr.. *" • 
« demineralised water and milled through a colloidal mill. Antifoam silicone was added and the suspension macWfe^.ih waH»a<tw.&rei3?vi 
up to volume' with demineralised water and filled into 150 ml bottles using an appropiate filling machine. > * 



EXAMPLE 4 

20,000 bottles of solution (capacity 1 50 ml) each containing 1 50 mg of 1 -n-butyl-3-(3-met hoxyphenyl)-xan- 
thine were prepared as follows: 

l-n-butyl-3- (3-methoxyphenyl) -xanthine 3 kg 

ethanol 4 5 kg 

70% sorbitol aqueous solution 1,050 kg 

sodium saccharin 3 kg 

sodium carboxymethylcellulose 60 kg 
flavouring q.s. 

demineralised water q.s. 3,000 litres 



Procedure 

50 

A solution of the sodium carboxymethylcellulose in 1 ,000 litres of water and 5 kg of ethanol was added to 
another solution of the 1-n-butyl-3-(3-methoxyphenyl)-xanthine in 40 kg of ethanol and 500 litres of water at 
a temperature of 50°C. Then the sorbitol solution, sodium saccharin and flavouring were added and the volume 
of the mixture was adjusted to 3,000 litres with demineralised water. After filtration, the solution was filled into 
55 150 ml bottles using an appropiate filling machine. 



9 



EP 0 435 811 B1 



10 



15 



20 



25 



EXAMPLE 5 

10,000 Suppositories each containing 50 mg of 1-i>hexyl-3-(3,4-methylenedioxyphenyl)-xanthine were 
prepared as follows: 

l-n-hexyl-3- ( 3 , 4-methylenedioxyphenyl) - 

xanthine 500 g 

theobroma oil 19,500 g 



The theobroma oil was melted and the active compound suspended in it. The mixture was then poured 
into appropiate suppository mould to make 2.0 g suppositories. 

EXAMPLE 6 

8,000 Inhalation-flasks each containing 100 mg of 1-n-hexy1-3-(3,4-methylenedioxyphenyl)-xanthine (ac- 
tive compound) were prepared as follows: 

l-n-hexyl-3- ( 3 , 4-roethylenedioxyphenyl) -xanthine 800 g 
sorbitan trioleate 3 g 

water g.s. 160* litres 

.nitrogen. ,q.s. .,to a pressure of 7-8 kg/cm 2 



► Jrtfi&i^i Thernicrocrystalline suspension prepared with these ingredients was introduced in the inhalationrflasks f itvv&wytyi&y 
^ at a volume of 20 ml per flask with a filling machine at a nitrogen pressure of 7-8 kg/cm 2 . The flasks are furrv- * 
30 ished with an appropiate valve which releases 0.2 ml of suspension in each activation (1 mg of active com- * 
pound). 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the general formula: 



45 



50 




55 wherein R 1 represents a straight or branched chain alkyl, alkenyl or alkynyl group of 3-6 carbon atoms, 

and R 2 and R 3 , which may be the same or different each represent hydrogen or halogen or a methyl, 
methoxy, nitro or trifluoromethyi group or R 2 and R 3 together form a methyienedioxy or ethylenedioxy 
group; with the proviso that R 2 and R 3 are not both hydrogen; and pharmacologically acceptable salts 
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thereof with an alkali metal base or a nitrogen containing organic base. 

2. A compound according to claim 1 wherein R 1 is an n-propyl, iso-propyl, n-butyl, iso-butyl, tertbutyl or n- 
hexyl group. 

3. A compound according to claim 1 or 2 wherein R 2 and R 3 , which may be the same or different, each rep- 
resent H, F, CI, Br, or methoxy or R 2 and R 3 together represent methylenedioxy. 

4. A compound according to claim 1 which is 
1-n-propyl-3-(4-chlorophenyl)-xanthine, 
1-n-propyl-3-(3 t 4-dichlorophenyl)-xanthine, 
1 -n-butyl-3-(3-nitrophenyl)-xant nine, 
1-n-butyl-3-(3-methoxyphenyl)-xanthine 

or 1-n-hexyl-3-(3 f 4-methylenedioxyphenyl)-xanthine. 

5. A process for preparing a compound of the general formula: 




wherein R 1 represents a straight or branched chain alkyl, alkenyt or alkynyi group of 3-6 carbon atoms, 
and R 2 and R 3 , which may be the same or different, each represent hydrogen or halogen or a methyl, 
methoxy, nitro or trif luoromethyl group or R 2 and R 3 together form a methylenedioxy or ethylenedioxy 
group; with the proviso that R 2 and R 3 are not both hydrogen; and pharmacologically acceptable salts 
thereof with an alkali metal base or a nitrogen containing organic base, which comprises reacting a 5,6- 
diamine of the general formula: 
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IV 



where R 1 , R 2 and R 3 are as defined above, with formamide. 
6. A process according to claim 5 wherein the 5,6-diamine is prepared by reducing a 6-amino-5-nitroso com- 
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pound of the general formula: 



5 



10 



15 




7. A process according to claim 6 wherein the 6-amino-5-nitroso compound is prepared by nitrosating a 6- 
20 amino-uracil of the general formula: 




8. A process according to claims 5-7 wherein the 6-amino-5-nitroso compound and the 5,6-diamine are 
formed in situ. 

40 

9. A process according to claim 8 wherein the 6-amino-uracil of formula II is reacted with sodium nitrite and 
formic acid in an excess of formamide and sodium dithbnite added to the reaction mixture to reduce the 
resulting 6-amino-5-nitroso compound. 

45 10. A process according to any one of claims 5-9 wherein the resulting xanthine of formula I is isolated in the 
form of a salt with an alkali metal or nitrogen containing organic base. 

11. A pharmaceutical composition comprising a xanthine of the general formula I or salt thereof as defined 
in any one of claims 1-4 together with a pharmaceutical ly acceptable carrier or diluent. 

50 12. Axanthine or salt thereof as defined in any one of claims 1-4 for use in a method of treatment of the human 
or animal body by therapy. 

Claims for the following Contracting States :ES, GR 

55 1. A process for preparing a compound of the general formula: 
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I 



wherein R 1 represents a straight or branched chain alkyl, alkenyl or alkynyl group of 3-6 carbon atoms, 
and R 2 and R 3 , which may be the same or different, each represent hydrogen or halogen or a methyl, 
methoxy, nitro or trif luoromethyl group or R 2 and R 3 together form a methylenedioxy or ethyl en edioxy 
group; with the proviso that R 2 and R 3 are not both hydrogen; and pharmacologically acceptable salts 
thereof with an alkali metal base or a nitrogen containing organic base, which comprises reacting a 5,6- 
diamine of the general formula: 




where R 1 , R 2 and R 3 are as defined above, with formamide. 

A process according to claim 1 wherein the 5, 6-diamine is prepared by reducing a 6-amino-5-nitroso com- 
pound of the general formula: 
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3. A process according to claim 2 wherein the 6-amino-5-nitroso compound is prepared by nitrosating a 6- 
amino-uracil of the general formula: 
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4. A process according to claims 1-3 wherein the 6-amino-5-nitroso compound and the 5,6-diamine are 
formed in situ. 

5. A process according to claim 4 wherein the 6-amino-uracil of formula II is reacted with sodium nitrite and 
formic acid in an excess of fbrmamide and sodium dithionite added to the reaction mixture to reduce the 
resulting 6-amino-5-nitroso compound. 

6. A process according to any one of the preceding claims wherein the resulting xanthine of formula I is iso- 
lated in the form of a salt with an alkali metal or nitrogen containing organic base. 

7. A process according to any one of the preceding claims wherein R 1 is an n-propyl, iso-propyl, n-butyl, 
iso-butyl, tertbutyl or n-hexyl group. 

8. A process according to any one of the preceding claims wherein R 2 and R 3 , which may be the same or 
different, each represent H, F, CI, Br, or methoxy or R 2 and R 3 together represent methylenedioxy. 

9. A process according to any one of the preceding claims In which 
1-n-propyl-3-(4-chlorophenyl)-xanthine, 
1-n-propyi-3-(3,4-dichlorophenyl)-xanthine, 
1-n-butyl-3-(3-nitrophenyl)-xanthine ( 
1-n-butyl-3-(3-methoxyphenyl)-xanthine 

or 1-n-hexyl-3-(3,4-methylenedioxyphenyl)-xanthine is prepared. 

10. A process for preparing a pharmaceutical composition which comprises formulating a xanthine of the gen- 
eral formula I or salt thereof as defined in any one of claims 1 or 7-9 with a pharmaceutical^ acceptable 
carrier or diluent. 



45 Patentanspruche 

Patentanpruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. Verbindung der allgemeinen Formel 

50 



55 



14 



EP 0 435 811 B1 




I 



worin R 1 fur einen gerad- oder verzweigtkettigen Alkyl-, Alkenyi- oder Alkinylrest mit 3 bis 6 Kohlenstof f- 
atomen steht, und R 2 und R 3 , die gleich oder verschieden sein konnen, jeweils fur ein Wasserstoff- oder 
Halogenatom Oder eine Methyl-, Methoxy-, Nitro- oder Trrfluormethylgruppe stehen, oder R 2 und R 3 zu- 
sammen eine Met hylendioxy- oder Ethylendioxygruppe bilden, mit der Ma&gabe, daB R 2 und R 3 nicht bei- 
de fur ein Wasserstoffatom stehen, und pharmakologisch annehmbare Salze davon mit einer Alkalime- 
tailbase oder einer stickstoff haltigen organischen Base. 

Verbindung nach Anspruch 1, dadurch gekennzeichnet, daR R 1 fur eine n-Propyl-, lsopropyl- t n-Butyl-, 
Isobutyl-, tert-Butyl- oder n-Hexylgruppe steht 

Verbindung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daft R 2 und R 3 die gleich oder verschie- 
den sein konnen, jeweils fur H, F, CI, Br oder eine Methoxygruppe stehen, Oder R 2 und R 3 zusammen 
eine Methylendioxygruppe bilden. r *\ ;- 4 - ^■>frV:'"..? ( : - 

Verbindung nach Anspruch 1, namlich 1-n-Propyl-3-(4-chlorphenyi)-xanthin, l-n-Propyl-S-fS.^dichlor- 
phenyl)-xanthin, 1-n-Butyl-3-(3-nitrophenyl)-xanthin, 1-n-Butyl-3-(3-methoxyphenyl)-xanthin oder 1-n- 
Hexyl-3-(3,4-methylendk>xyphenyl)-xanthin. 

Verfahren zur Herstellung einer Verbindung der aJIgemeinen Formel 




I 



worin R 1 fur einen gerad- oder verzweigtkettigen Alkyl-, Alkenyi- oder Alkinylrest mit 3 bis 6 Kohlenstoff- 
atomen steht, und R 2 und R 3 , die gleich oder verschieden sein konnen, jeweils fur ein Wasserstoff- oder 
Halogenatom oder eine Methyl-, Methoxy-, Nitro- oder Trifluormethylgruppe stehen, oder R 2 und R 3 zu- 
sammen eine Methylendioxy- oder Ethylendioxygruppe bilden, mit der Maftgabe, dad R 2 und R 3 nicht bei- 
de fur ein Wasserstoffatom stehen, und pharmakologisch annehmbarer Salze davon mit einer Alkalime- 
tallbase oder einer stickstoff haltigen organischen Base, dadurch gekennzeichnet, daft man ein 5,6-D'h 
amtn der allgemeinen Formel 
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IV 



worin R 1 , R 2 und R 3 wie vorstehend definiert sind, mit Formamid umsetzt. 

Verfahren nach Anspruch 5, dadurch gekennzeichnet, dad das 5,6-Diamin durch Reduktion einer 6- 
Amino-5-nltroso-Verbindung der allgemeinen Formel 




hergestellt wird. 

Verfahren nach Anspruch 6, dadurch gekennzeichnet, dad die 6-Amino-5-nitroso-Verbindung durch Ni- 
trosieren von 6-Aminouracil der allgemelnen Formel 




II 
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hergestellt wird. 

8. Verfahren nach den AnsprOchen 5 bis 7, dadurch gekennzelchnet, daft die 6-Amino-5-nitroso- 
Verbindung und das 5,6-Diamin in situ gebildet werden. 

9. Verfahren nach Anspruch 8, dadurch gekennzelchnet, daS das 6-Aminouracil der Formel II mit Natrium- 
nitrit und Ameisensiure in einem OberschuG an Formamid umgesetzt wird, und Natriumdithionit dam Re- 
aktionsgemisch zur Reduktion der so erhaltenen 6-Amino-5-nitroso-Verbindung zugesetzt wird. 

10. Verfahren nach einem der Anspruche 5 bis 9, dadurch gekennzelchnet, daft das so erhaltene Xanthin 
der Formel I in Form eines Salzes mit einem Alkalimetal Oder einer stickstoff haltigen organischen Base 
isoliert wird. 



11. Pharmazeutisches Prlparat, umfassend ein Xanthin der aligemeinen Formel I Oder ein Salz davon, wie 
in einem der Anspruche 1 bis 4 def iniert, zusammen mit einem pharmazeutisch annehmbaren Trager oder 

15 Verdunnungsmittel. 

12. Xanthin oder ein Salz davon, wie in einem der Anspruche 1 bis 4 def iniert, zur Verwendung bei einem 
Verfahren zur therapeutischen Behandlung des menschlichen oder tierischen Kdrpers. 

20 Patentanspruche fur folgende Vert rag sstaaten : ES, GR 

1. Verfahren zur Herstellung einer Verbindung der aligemeinen Formel 
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worin R 1 fur einen gerad- oder verzweigtkettigen Alkyl-, Alkenyl- oder Alkinylrest mit 3 bis 6 Kohlenstoff- 
atomen steht, und R 2 und R 3 , die gleich oder verschieden sein konnen, Jewells fur ein Wasserstof f- oder 
Halogenatom oder eine Methyl-, Methoxy-, Nitro- oder Trifluormethylgruppe stehen, oder R 2 und R 3 zu- 
sammen eine Methylendioxy- oder Ethylendioxygruppe bilden, mit der Ma&gabe, dad R 2 und R 3 nicht bel- 
de fur ein Wasserstof fatom stehen, und pharmakologisch annehmbare Salze davon mit einer Alkalime- 
tallbase oder einer stickstoff haltigen organischen Base, dadurch gekennzelchnet daft man ein 5,6-Di- 
amin der aligemeinen Formel 
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15 




IV 



worin R 1 , R 2 und R 3 wie vorstehend definiert sind, mit Formamid umsetzt. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da& das 5,6-Diamin durch Reduktion einer 6- 
20 Amino-5-nitroso-Verbindung der allgemeinen Formel 



25 



30 



35 




III 



hergestellt wird. 

3. Verfahren nach Anspruch 2, dadurch gekennzelchnet, daB die 6-Amlno-5-nitroso-Verbindung durch Ni- 
trosieren von 6-Aminouracil der allgemeinen Formel 
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hergestellt wird. 

4. Verfahren nach den Anspruchen 1 bis 3, dadurch gekennzelchnet, daft die 6-Amino-5-nitroso- 
Verbindung und das 5,6-Diamin in situ gebildet werden. 

5 

5. Verfahren nach Anspruch 4, dadurch gekennzelchnet, daft das 6-Aminouracii der Formel II mit Natrium- 
nitrit und Ameisensaure in einem Oberschuft an Formamid umgesetzt wird, und Natriumdit hionit dem Re- 
aktionsgemisch zur Reduktbn der so erhaltenen 6-Amino-5-nitroso-Verbindung zugesetzt wird. 

10 6. Verfahren nach einem der vorausgehenden Anspruche, dadurch gekennzelchnet, daft das so erhaltene 
Xanthin der Formel I in Form eines Salzes mit einem Alkal imetall Oder einer stickstoff haltigen organischen 
Base isoliert wird. 

7. Verfahren nach einem der vorausgehenden Anspruche, dadurch gekennzelchnet, daft R 1 fur eine n-Pro- 
pyK Isopropyl-, n-Butyl-, Isobutyl-, tert.-Butyl- Oder n-Hexylgruppe steht 

15 

8. Verfahren nach einem der vorausgehenden Anspruche, dadurch gekennzelchnet, daft R 2 und R 3 , die 
gleich oder verschieden sein konnen, jeweils fur H, F, CI, Br Oder eine Methoxygruppe stehen, oder R 2 
und R 3 zusammen eine Methylendioxygruppe bilden. 

20 9. Verfahren nach einem der vorausgehenden Anspruche, dadurch gekennzelchnet, daft 1 -n-Propyl-3-(4- 
chlorphenyl)-xanthin, 1-n-Propyl-3-(3,4-dichlorphenyl)-xanthin, 1-n-Butyl-3-(3-nitrophenyl)-xanthin, 1-n- 
Butyl-3-(3-methoxyphenyl)-xanthin oder 1-n-Hexyl-3-(3,4-methylendioxyphenyl)-xanthin hergestellt 
werden. 

25 10. Verfahren zur Herstellung eines pharmazeutischen Praparats, dadurch gekennzelchnet, daft man ein 
Xanthin der allgemeinen Formel I oder ein Salz davon, wie in einem der Anspruche 1 oder 7 bis 9 def iniert, 
mit einem pharmazeutisch annehmbaren Trager oder Verdun nungsmitte! formuliert 



30 Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, 
NL, SE 

35 1. Compose de for mule generate : 



40 



45 




dans laquelle R 1 represente un groupe alkyle, alc6nyle ou alcynyle, a 3-6 atomes de carbone, a chatne 
droite ou ramif iee, et R 2 et R 3 , qui peuvent aire identiques ou differents, represented chacun un atome 
d'hydrogene ou d'halogene ou un groupe m^thyle, m6thoxy, nitro ou trif luorom6thyle, ou R 2 et R 3 forment 
55 ensemble un groupe m6thylenedioxy ou 6thy1enedioxy ; 6tant entendu que R 2 et R 3 ne representent pas 

en mdme temps un atome d'hydrogene ; et leurs seis pharmacologiquement acceptabies avec une base 
de metal alcalin ou une base organique azotee. 
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6. 



Compose selon la revendication 1, dans lequel R 1 represente un groupe n-propyle, iso-propyle, n-butyle, 
iso-butyle, tert. -butyle ou n-hexyle. 

Compost selon la revendication 1 ou 2, dans lequel R 2 et R 3, qui peuvent fitre identiques ou differents, 
represented chacun un atome de H ( F, CI, Brou un groupe methoxy, ou R 2 et R 3 representent ensemble 
un groupe methylenedioxy. 

Compose selon la revendication 1, qui est : 

la 1-n-propyl-3-(4-chlorophenyl)-xanthine ( 

la 1-n-propyl-3-(3,4-dichloroph6nyl>-xanthine, 

la 1-n-butyl-3-(3-nitrophenyl)-xanthine, 

la 1-n-butyl-3-(3-methoxyphenyl)-xanthine, ou 

la 1-n-hexy1-3-(3 ( 4-methylenedioxyphenyl)-xanthine. 

Precede de preparation d'un compose de fbrmule generale : 



dans laquelle R 1 represente un groupe alkyle, alc6nyle ou aicynyle, a 3-6 atomes de carbone, & chatne 
droite ou ramif i6e, et R 2 et R 3 f qui peuvent etre identiques ou differents, representent chacun un atome 
d'hydrogene ou d'halogene ou un groupe m6thyte, methoxy, nitro ou trif luoromethyle, ou R 2 et R 3 forment 
ensemble un groupe methylenedioxy ou 6thylenedioxy ; etant entendu que R 2 et R 3 ne representent pas 
en mdme temps un atome d'hydrogene ; et leurs sels pharmacologiquement acceptables avec une base 
de metal alcalin ou une base organique azotee, 

comprenant I'etape consistant a faire reagir une 5,6-diamine de formuie generate : 



dans laquelle R 1 , R 2 et R 3 sont d6f inis comme ci-dessus, avec le fbrmamide. 

Proced6 selon la revendication 5, dans lequel la 5, 6-diamine est preparee par reduction d'un compose 
6-amino-5-nitroso de formuie generate : 
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7. Procede selon la revendication 6, dans lequel le compose 6-amino-5-nitroso est prepare par nitrosation 
d'un 6-amino-uracile de for mule general e : 
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8. Procede selon les revendications 5-7, dans lequel le compose 6-amino-5-nitroso et la 5,6-diamine sont 
formes in situ . 

9. Procede selon la revendication 8, dans lequel on fait reagir le 6-amino-uracile de formule II avec le nitrite 
de sodium et I'acide formique, au sein d'une quantite en exces de formamide, et Ton ajoute au melange 
reactbnnel du dithionite de sodium pour require le compose 6-amino-5-nitroso resultant. 

10. Procede selon Tune quelconque des revendications 5-9, dans lequel on isole la xanthine de formule ! ob- 
tenue sous la forme d'un se! forme avec un metal alcalin ou une base organique azotee. 

11. Composition pharmaceutique comprenant une xanthine de formule generate I ou un de ses sels, telle que 
def inie dans I'une quelconque des revendications 1 -4, conjointement avec un vehicule ou un diluant phar- 
maceutiquement acceptable. 

12. Xanthine ou un des ses sets, selon Tune quelconque des revendications 1-4, destinee a Stre utilises dans 
une methods de traitement therapeutique du corps humain ou animal. 

Revendications pour les Etats contractants suivants : ES, GR 

1. Procede de preparation d'un compose de formule generals : 
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15 

dans laquelle R 1 represente un groupe alkyle, alcenyle ou alcynyle, & 3-6 atomes de carbone, d chaTne 
drofte ou ramif i6e, et R 2 et R 3 , qui peuvent etre identiques ou differents, representent chacun un atome 
d'hydrog6ne ou d'halogSne ou un groupe methyle, m6thoxy, nitro ou trif luorom6t hyle, ou R 2 et R 3 torment 
ensemble un groupe methylenedioxy ou 6thyl6nedioxy ; 6tant entendu que R 2 et R 3 ne representent pas 
20 en mdme temps un atome d'hydrogene ; et leurs sels pharmacologiquement acceptables avec une base 

de m6tal alcalin ou une base organique azotee, 

comprenant l'6tape consistent & faire rSagir une 5,6-diamine de formule g6n6rale : 
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dans laquelle R\ R 2 et R 3 sont d6f Inis comme ci-dessus, avec le formamide. 

40 

2. Proc6d6 selon la revendication 1 , dans lequel la 5,6-diamine est pr£paree par reduction d'un compose 6- 
amino-5-nitroso de formule g6n6rale : 
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3. Proc6d6 selon la revendication 2, dans lequel !e compost 6-amino-5-nitroso est pr6par6 par nitrosation 
d'un 6-amino-uraciIe de formula g6n6rale : 
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4. Procede selon les revendicatlons 1-3, dans lequel le compost 6-amino-5-nitroso et la 5,6-diamine sont 
form6s In situ. 

5. Proc6d6 selon la revendication 4, dans lequel on fait r6agir le 6-amino-uracile de formule II avec le nitrite 
de sodium et I'acide formtque, au setn d'une quantite en excfcs de formamide, et I'on ajoute au melange 
reactionnel du dithionite de sodium pour rdduire le compose 6-amino-5-nitroso resultant. 

6. Proc6de selon Tune quelconque des revendications precedentes, dans lequel on isole la xanthine de for- 
mule I obtenue sous la forme d'un sel forme avec un metal alcalin ou une base organique azotee. 

Ji .- \ 

7. Procede selon I'uge 'quelconque des revendications precedentes, dans lequel R 1 represents un groupe 
n-propylei isopropyle, n-butyle, iso-butyle, tert-butyie ou n-hexyle. 

8. Proc6d6 selon Tune quelconque des revendications precedentes, dans lequel R 2 et R 3 , qui peuvent fitre 
identiques ou drff6rents, repr6sentent chacun un atome de H, F, CI, Br ou un groupe methoxy, ou R 2 et 
R3 represented ensemble un groupe m6thylenedioxy. 

9. Procede selon Tune quelconque des revendications precedentes, dans lequel on prepare : 
la 1-n-propy1-3-(4-chloropheny1)-xanthine, 

ia 1-n-propy1-3-(3,4-dichlorophenyl)-xanthine, 

la 1-n-butyl-3-(3-nitroph6nyl)-xanthine, 

la 1-n-butyl-3-(3-methoxyphenyl)-xanthine, ou 

la 1-n-hexyl-3-(3,4-methylenedioxyph6nyl)-xanthine. 

10. Procede de preparation d'une composition pharmaceutique consistant £ m6l anger une xanthine de for- 
mule generate I ou un de ses sels, comme d6f ini dans I'une quelconque des revendications 1 ou 7-9, avec 
un vehicule ou un diluant pharmaceutiquement acceptable. 
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